SUPPLEMENT METHODS

Primary lung fibroblast isolation:
Primary mouse or human lung fibroblasts were isolated as described 1 . Mouse fibroblasts were used between passages 2-4, human fibroblasts before passage 6.
Mouse alveolar epithelial cell isolation and culture:
Primary alveolar type II cells (pmATII) were isolated from C57BL/6 mice as described previously 2 .
Protein extracts and Western Blotting: Cells or dismembrated frozen tissue was lysed in ice-cold RIPA buffer (50 mM Tris·HCl, 150 mM NaCl, 1% Nonidet P-40, 0.5% sodium deoxycholate, and 0.1% SDS, pH 7.5), supplemented with protease inhibitor cocktail cOmplete (Roche, Basel, Switzerland) . After 20 min incubation on ice, lysates were centrifuged at maximum speed for 20 min at 4°C and supernatants were used for further analysis.
To prepare native lysates, samples were resuspended in distilled water containing cOmplete protease inhibitors and subjected to five cycles of freezing (liquid N 2 ) and thawing (37°C waterbath). Cell debris was removed by centrifugation as described above. Protein concentrations were assessed using Pierce BCA kit (Thermo Fisher Scientific, Waltham, MA, USA). Western Blot analysis was performed as described 3 . Antibodies directed against LMP2
(1:1,500, ab3328, polyclonal), LMP7 (1:1,500, ab3329, polyclonal), PSMA4 (3, 1:1,000, ab119419, clone 1H10) or 20S alpha 1+2+3+5+6+7 (1-7, 1:1,000, ab22674, clone MCP231) were from Abcam (Cambridge, UK). An HRP-coupled antibody detecting -Actin
(1:40,000, A3854, clone AC-15) was purchased from Sigma-Aldrich (St. Louis, MO, USA), the antibody detecting the 19S subunit Tbp1 (Rpt5, 1:3,000, A303-538A, polyclonal) was purchased from Bethyl Laboratories (Montgomery, TX, USA). Antibodies detecting 20S proteasome subunits 1 and 2 were from Santa Cruz (1: 1:500, sc-67345, polyclonal; 2:
1:500, sc-58410, clone MCP165; Santa Cruz Biotechnology, Inc., Dallas, TX, USA) Quantitative real-time RT-PCR: Total RNA from cells was isolated using Roti ® -Quick-Kit (Carl Roth, Karlsruhe, Germany). 100-1,000 ng per sample of total RNA were reversetranscribed using random hexamers (Life Technologies, Carlsbad, CA, USA) and M-MLV reverse transcriptase (Sigma-Aldrich). Quantitative PCR was performed using the SYBR Green LC480 System (Roche Diagnostics, Mannheim, Germany), gene-specific primer sequences are listed in Table S1 .
Immunohistochemistry: Human or mouse lung sections (3 µm) were deparaffinized in Xylene and rehydrated. Slides were incubated in solution containing 80% methanol and 1.8% H 2 O 2 for 20 min to quench endogenous peroxidase activity. Heat-induced antigen retrieval was performed in 0.05% citraconic anhydride buffer (pH 7.4). Slides were washed with TBST buffer (20 mM Tris, 135 mM NaCl, 0.02% Tween, pH 7.6), blocked with Rodent Block M (Biocare, Concord, CA, USA) for 30 min, washed and incubated for 60 min with an LMP2 specific antibody (1:600, ab3328, Abcam, Cambridge, UK). After another washing step, slides were incubated with rabbit-polymer coupled to alkaline phosphatase (Biocare) for 30 min and washed again. Vulcan Fast Red (Biocare) was used as substrate and incubated for 12 min. Hematoxylin counterstaining was performed, and slides were dehydrated and mounted in Eukitt ® (Sigma-Aldrich). Slides were evaluated using a MIRAX scanning system (Zeiss, Oberkochen, Germany).
20S proteasome isolation from mouse lungs:
Isolation and purification of proteasomes from lung tissue was performed essentially as described by Dahlmann et al. 4 , except for the fact that DEAE-Toyopearl was used for the initial step of anion exchange chromatography and Superose 6 instead of Sepharose for gel chromatography. After chromatography on arginine-Sepharose, the enzyme preparation was concentrated by ultracentrifugation and the precipitate dissolved in TSDG buffer (10 mM Tris/HCl, 25 mM KCl, 1.1 mM MgCl 2 , 0.1 mM EDTA, 1 mM DTT, 1 mM NaN 3 , 10% glycerol, pH 7) containing 2 mM ATP. 20S and 26S proteasomes were then separated by centrifugation in a glycerol gradient (20% -40% dissolved in TSDG buffer). Centrifugation was performed for 24 h at 25,000 rpm in a Beckman SW28 rotor and afterwards the gradient was fractionated into fractions of 0.5 ml.
Determination of proteolytic activity was performed by use of fluorogenic peptide substrates as described by Dahlmann et al. 5 .
For detection of proteasome activity by substrate overlay technique after non-denaturing polyacrylamide gel electrophoresis, the substrate Bz-VGR-MCA was used. This technique as well as non-equilibrium pH gradient and SDS-PAGE were performed as described by Dahlmann et al. 4 .
2D gel electrophoresis / In-gel tryptic digest:
Purified 20S proteasomes were sepaprated by two dimensional gel electrophoresis (protalys, Berlin, Germany) (1D: Nonequilibrium pH gel electrophoresis-IEF; 2D 2.6-15% SDS-polyacrylamide gel electrophoresis). After visualization of proteins (Colloidal Coomassie-G 250 staining), gel spots were excised for in-gel tryptic digest. Destaining of gel spots was done by washing in 200 µl nanopure water followed by dehydration in 200 µl 60% acetonitrile (each 3 x 10 minutes or until gel spots were completely destained). Acetonitrile was then removed and gel spots were rehydrated in 10 µl digestion-buffer (1 mM Tris-HCl, pH 7.5) containing 0.01 µg/µl trypsin (Sequencing grade Modified Trypsin; Promega). Protein samples were digested over-night at 37°C.
Mass Spectrometry:
Proteins were identified using Matrix-assisted laser desorption ionization time-of-flight (MALDI-TOF) or liquid chromatrography electrospray-based (LC-MS/MS) mass spectrometry. Peptide mass fingerprints were obtained on a MALDI-TOF/TOF tandem mass spectrometer (ABI 4700 ProteomicsAnalyzer, Applied Biosystems) 6 .
The tryptic digest was diluted with one equivalent of MALDI matrix consisting of 2,5-dihydroxy-benzoic acid (Sigma-Aldrich) (20 mg/ml in 20% acetonitrile, 0.1% TFA) and 2-hydroxy-5-bethoxybenzoic acid (Fluka) (20 mg/ml in 20% acetonitrile, 0.1% TFA) in a 9:1 ratio (v/v), and spotted onto a steel target plate. Peptide mass fingerprint identification of the sample protein was done by comparing peptide masses of the tryptic digest to the virtually trypsinized Ensembl Mouse protein database (database downloaded from www.ensembl.org). annotated spots for mass-spectrometry protein identification (for protein identities, see Supplementary   Table S2 ). 
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